Electrical but not chemical kindling increases sensitivity to some phencyclidine-like behavioral effects induced by the competitive NMDA receptor antagonist D-CPPene in rats.
We have previously reported that a competitive N-methyl-D-aspartate (NMDA) receptor antagonist, DL-[E]-2-amino-4-methyl-5-phosphono-3-pentenoic acid (CGP 37849), produces stereotyped behaviors and hyperlocomotion in amygdala kindled rats at doses which do not induce such phencyclidine (PCP)-like behaviors in nonkindled rats, indicating that kindling predisposes rats to such adverse effects of competitive NMDA receptor antagonists. From these data we predicted that epileptic patients may exhibit a hypersensitivity to PCP-like adverse effects of competitive NMDA receptor antagonists, which was subsequently confirmed in a clinical trial with D-CPPene (SDZ EAA-494; 3-(2-carboxypiperazine-4-yl)propenyl-1-phosphonate). For further exploration of the functional alterations in NMDA receptor responsiveness produced by kindling, we studied whether the enhanced susceptibility of amygdala-kindled rats to PCP-like adverse effects of CGP 37849 is also observed with D-CPPene. Furthermore, we determined whether the enhanced susceptibility of kindled rats to such adverse effects occurs only after relatively short intervals following the last seizure, as used in our previous study, or is a more permanent phenomenon. For this purpose, we compared adverse effects in kindled rats not only with naive (non-implanted) controls, as done in our previous study, but used electrode-implanted nonkindled rats as an additional control to assess the possible bias of mere electrode-implantation. In addition, we studied whether the enhanced susceptibility to NMDA receptor antagonists of electrically kindled rats is also present in chemically kindled animals. In some experiments, the PCP-like uncompetitive NMDA receptor antagonist MK-801 (dizocilpine) was included for comparison. In amygdala kindled rats, D-CPPene produced significantly more stereotyped behaviors than in electrode-implanted or naive nonkindled controls. The enhanced sensitivity of electrically kindled rats to PCP-like stereotypies induced by D-CPPene was observed both 7 and 180 days after the last kindled seizure, indicating a long-lasting if not permanent hypersensitivity to these adverse effects. In addition, more intense circling was observed in amygdala kindled rats, whereas hyperlocomotion only tended to be more intense after D-CPPene in kindled rats. These alterations in D-CPPene-induced behaviors were not observed after chemical kindling with pentylenetetrazole, but D-CPPene induced significantly less hypothermia in chemically kindled rats both 7 and 70 days after the last seizure. The data demonstrate that kindling produces long-lasting alterations in some adverse effects of D-CPPene, substantiating that epileptogenesis as initiated by kindling renders the brain more susceptible to PCP-like behavioral side effects of competitive NMDA receptor antagonists.